INTRODUCTION
The gastrointestinal tract is the largest lymphoid organ of the body and is one of the major sites of immunological challenges. Despite this fact, several previous studies have sought to elucidate the role and ontogeny of the mucosal immune system in humans on the basis of studies restricted to the terminal PP only, and to fetuses less than 20 weeks gestation , Farstad, et al, 1993 , 1994 , 1995 Yamamoto, 1988 , Bjerke et al, 1988 , 1993 . Such studies, therefore, do not give a true picture of the ontogeny of the mucosal immune system.
To resolve this omission in developmental immunology, the intestine of human fetuses was examined by using an innovative technique in order to ascertain the manner of development of PP hitherto not reported. The In older fetuses of~22.5,~23,~30 and~32 gestation week human fetuses, lymphocytes within PP and appendix were positive to all the antigenic markers tested. The CD9 and CD19 positive B cells may be scattered, or may occur in rows, or may be more concentrated in their distribution. HLA-DR positive cells were noticed both in the follicle associated epithelium as well as in the developing PP tissue in all stages examined. The most significant finding in the present studies is that the~5 week fetal period from 17.5 wk to~22 wk represents a major growth phase in the development of surface markers of T and B lymphocytes in the mucosal immune system of the gut in humans.
DISCUSSION
We report here the ontogeny of the gastrointestinal immune system with particular reference to the relationship of the Peyer's patches with the appendix in humans. Our findings are based on a large range, and also on closely graded stages of human development than those reported hitherto.
PP were first noticed at 15 wk gestation. Their development progresses at a rapid rate from two PP in the 15 wk fetus to 43 large and some small in the 38 wk fetus. They vary in size from lmm in younger fetuses to 5 6 cms in older fetuses. The only other record of counts of PP is of human fetuses, all more than 24 weeks gestation (Comes, 1965a, b) . The typical structure described for adult PP McGhee, 1993) consisting of follicle associated epithelium (FAE), dome, germinal centre of B cells, and a parafollicular area of T cells is not seen in human fetal PP. The reticular network structure of immature PP (Fig. Fig 2d) of younger fetuses is in sharp contrast with the compact mass of cells which form the follicles of mature PP of older fetuses. The spongy structure of immature PP probably serves as an efficient filtering device for the amniotic fluid along with the contained cellular debris that may be swallowed. Reynolds and Morris (1983) studied the evolution and involution of the PP in fetal and postnatal sheep. They noted that around 8 wk gestation, the weight of PP was more than that of the thymus. They observed that one PP was 2.5 m long and that there were 1,000,00 PP follicles in lamb.
It is pertinent to mention here that several workers have stated that PP are not easily identifiable in the human intestine. "MacDonald et al, (1987) noted that the major difference between PP in humans and rodents and the principal factor hindering research in this area in humans is that whereas PP are grossly visible in rodent small bowel, they are not in adult human ileum". Orlic (Fig. 9) . Besides, each of these antigens chronologically appears first in the lymphocytes of the PP and subsequently in those of the appendix.
Our findings, therefore, differ from those where it has been reported that PP develop from a cluster of cells expressing CD4, very similar to those seen in adult tissue. However, we did notice very few (2 4) rophages that are also CD4 positive. These disparaties must be viewed in the light of the fact that (1) the exact age of the fetus is difficult to ascertain (+/-7 days) (2) there is a subtle gradation in the appearance of surface markers of T and B lymphocytes) (3) that frozen sections of only the terminal PP tissue and of very few specimens and also younger fetuses (n 1, 19 wk; n 4, 14 wk) were used by these workers.
We believe that the hypothesis that "complete maturation of the intestinal immune system seems to occur only after the intestine is challenged with both microbial and nutritional antigens" (Bandeira, et In conclusion, it may be said that additional studies using a panel of antigenic markers of all stages of T and B cell development, simultaneously in the PP and appendix as well as other lymphoid organs, will throw considerable light on the intricacies of this hitherto little known aspect of ontogeny of the mucosal imune system in humans.
MATERIAL AND METHODS

Tissue specimens for morphology and histology
The intestines of 20 human fetuses, ranging in age from~8 wk to~33 wk gestation (~8, 10, 14, 15, 17, 18, 19, 20, 21, 24, 25, ease since the latter lies in close proximity to the appendix on the anti mesenteric side and is easily identifiable, and has hence been the only tissue used for study during the past in most research publications). The intestine from 8 human fetuses ranging in age from-17.5 to N32 wk gestation was thoroughly cleaned of the meconium by passing cold Tris buffered saline through short pieces of intestine and by gentle pressure of hand applied from one end to the other. A 14-G needle was inserted into one end while an artery forceps closed the other end. Air was pumped into the intestinal piece so that it inflated like a balloon and a few PP were visible against a black background. A smill part of the PP tissue was immersed in 3 % acetic acid for confirmation, while the other part was processed for cryosectioning.
Immunocytochemisry
The appendix and PP tissue from 8 human fetuses (age -17.5 wk to 32 wk gestation) was cut and immersed in Polyvinylpyrrolidone (K-30) and stored at 20 C. 4 6 t sections were cut within 2 days, air dried at room temperature, fixed in chilled acetone for 10 minutes and stored at 20 C. For staining, sections were brought to room temperature, and subjected to endogenous peroxidase blocking for 30 minutes, followed by 20 minutes in 20 % goat serum to reduce background. Sections were treated with murine monoclonal antibodies for lh (Table I) . Secondary Ab used was goat anti mouse conjugated to biotin (Dako, A.S., Denmark). Incubation was for 1 h.
The final incubation was in streptavidin peroxidase (Dako, A.S. Denmark), followed by 3, 3' diaminobenzidine tetrahydrochloride (Sigma, U.S.A) as the chromogen. All immunostained sections were counter stained with hematoxylin. Tonsilar tissue was used as positive control while elimination of the antibody from sections served as negative control.
